ABSTRACT
decrease of OC petro content in riverine sediments is observed from the outlet of the Andes to the 23 mouth of the large tributaries. This loss reveals oxidation of OC petro during transfer of sediments 24 in the floodplain, and results in an escape of ca. 0.25 MtC/yr to the atmosphere, which is on the 25 same order of magnitude as the CO 2 consumption by silicate weathering in the same area. Raman 26 microspectroscopy investigations show that graphite is the most stable phase with respect to this 27 oxidation process. These results emphasize the significance of OC petro oxidation in large river 28 floodplains in the global C cycle.
INTRODUCTION 30
CO 2 degassed from Earth's interior is partly scavenged by chemical reactions occurring 31 during weathering of silicate rocks and subsequent carbonate precipitation in the ocean (Garrels 32 et al., 1976) . It is also consumed by photosynthesis followed by burial of organic matter in 33 marine sediments (Hayes and Waldbauer, 2006). These two mechanisms have respectively built 34 up the two major carbon reservoirs of Earth's surface: limestones (50 x 10 6 GtC), and 14 C-free 35 organic matter disseminated in sedimentary rocks, or petrogenic OC (OC petro , 12.5 x 10 6 GtC; 36 Berner, 1990 ). The oxidation of petrogenic OC is a source of CO 2 to the atmosphere (Berner, 37 2004 ). However, quantifying the modern rates of OC petro oxidation remains a challenge for 38 understanding and modeling the geological carbon and oxygen cycles. Although a few studies 39 based on soil profiles have attempted to determine rates of OC petro oxidation (e.g., Keller Amazon river mostly consists in OC recent derived from the highly productive lowland ecosystems. 49
During fluvial transport, the oxidation of this dissolved and particulate organic matter results in 50 the escape of ca. 500 MtC/yr to the atmosphere (Richey et al., 2002) . Most of this oxidation 51 derives from OC recent (Mayorga et al., 2005) and has therefore no impact on the long-term 52 regulation of atmospheric CO 2 . However, a significant fraction of particulate organic matter can 53 be of petrogenic origin. Distinguishing between OC petro and OC recent in rivers is thus of prime 54 importance because only the oxidation of OC petro represents an input of C to the active reservoirs 55 at Earth's surface. 56
In this study, we report POC (Particulate Organic Carbon) and 14 C activity measurements 57 in river sediments collected throughout the Amazon River system. Sediments were collected 58 along river depth-profiles in order to capture the whole range of granulometric spectrum of 59 erosion products. Concentrations of OC petro were measured in these sediments, and coupled with 60 structural characterization of OC petro by Raman microspectroscopy. This allows us to estimate the 61 first order of carbon input to the atmosphere by OC petro oxidation during transfer of sediments in 62 the floodplains of the Amazon Basin, and gives a lower bound on the estimate of CO 2 release to 63 the atmosphere by the oxidation of OC petro in the Amazon Basin. 64
SETTING, SAMPLING AND ANALYTICAL METHODS 65
The Amazon is the world largest river in terms of drainage area and water discharge to 66 the ocean (Meybeck and Ragu, 1997) . Isotopic studies (Allègre et al., 1996) 14 C values are given after correction for 
